
SLO-SYN® DC STEP MOTORS

DC 42 SLO-SYN DC STEP MOTORS

EN
CO

DE
RS

IncrIncrIncrIncrIncrementementementementemental Ral Ral Ral Ral Rotototototararararary Opy Opy Opy Opy Optical Kit Encodertical Kit Encodertical Kit Encodertical Kit Encodertical Kit Encodersssss
200, 400, 500 lines per revolution 1250 lines per revolution

DimensionsDimensionsDimensionsDimensionsDimensions

ORDERING INFORDERING INFORDERING INFORDERING INFORDERING INFORMAORMAORMAORMAORMATIONTIONTIONTIONTION
The following diagram explains the Encoder Kit number system:

EK     21     -     25     -     200      -       2

Encoder Kit                                                                                                 Number of Outputs
                                                                                                                    2 = Single-Ended (A, B only)

   Encoder Body Diameter (2.1 inches)                                                             3 = A, B and Index
                                                                                                                    6 = A, B, Index
                 Shaft Size                                                                                        A, B, Index

              25 = 1/4 Inch Diameter                                                               (with Differential Line Driv ers)
              38 = 3/8 Inch Diameter
                                                                                                Pulses Per Revolution: 200, 400 , 500, 1250

Note: 1250  Lines per revolution
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Speci fcations 200, 400, 500 Lines per rev 1250 Lines per rev
  Mechanical Specifications
  Weight 2.1 ounces 6 ounces
  Moment of Inertia 2.6 x 10-4 oz-in-sec2 max. 5.0 x 10-4 oz-in-sec2

  Bearing Life L10 = 2 billion revolutions
  Acceleration 100,000 rad/sec2

  Bore Size 0.250 in. or 0.375 in.
  Slew Speed 15,000 rpm max. 7,000 rpm max.
  Strain Relief withstands 10 lb. pull on cable or wire bundle
  Motor Interface
  Mounting Holes 2 x #4-40 at 180  on a 1.812 dia. bolt circle
  Perpendicularity (Shaft-to Mount) 0.005 in. TIR
  Shaft Endplay –0.010 in. –0.060 in.

  Shaft Diameter required 0.2495 / 0.2500 in.
0.3745 / 0.3750 in.

  Minimum useable shaft length 0.56 in. Min. required 0.70 in.
Electrical Spciifications

  Code Incremental
  Cycles per Revolution 200, 400, 500, as specified 1250
  Supply Voltage 5 VDC
  Output Format dual channel quadrature, 45  min. edge separation
  Output Format Options index and complementary ouputs

  Output Type, Less Complements
square wave TTL compatible

short-circuited protected
capable of sinking 10mA

  Output Type, With Complements differential line drivers (26LS31)
capable of sinking 20mA

  Frequency Response 100 kHz
  Frequency Modulation –0.5% max. @ 50 kHz 1% max.
  Frequency Accuracy 3.0 arc min. max. (zero runout)

Environmental Specifications

  Operation Temperature -10 C to +80 C (less complements)
-10 C to +100 C (with complements) 0 C to + 85 C

  Storage Temperature -20 C to +100 C (less complements)
-40 C to +100 C (with complements) -30 C to +110 C

  Enclosure Unsealed housing, (must be protected from harsh environments)
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Many applications need a higher torque or a smaller
step angle than is possible by directly driving the load
from the motor shaft. An ideal way to satisfy these
requirements is by using a motor that has an
integrally mounted gearhead. SLO-SYN DCGearheads
are available in precision NEMA and Planetary models
to meet the need for speed reduction without the
problems associated with belts or pulleys. The wide range of
available ratios assures a design solution for virtually any
Motor with NEMA Gearhead
application. The Gearheads
can be supplied as a
complete assembly with
the Gearhead already
mounted to a SLO-SYN
motor, or as a kit for
mounting to an existing
motor. Both NEMA and
Planetary types are offered with
a clamp-on pinion for the motor
shaft or with a pinion designed to
be pinned to the shaft for
positive, permanent
mounting.

SLSLSLSLSLO-SO-SO-SO-SO-SYNYNYNYNYN®®®®® Gearheads Gearheads Gearheads Gearheads Gearheads

NEMA Gearhead Kit

Motor with NEMA Gearhead

Planetary Gearhead on
DC Stepper Motor Planetary Gearhead Kit
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E -- In Line
R -- Right Angle

Insert to order
Low Backlash Unit

   S 23   -    - LB    -     M

For Right Angle Only
S -- Single Output Shaft
D -- Double Output Shaft

Gear Ratio
003 - 3:1 020 - 20:1
005 - 5:1 050 - 50:1
010 - 10:1 100 - 100:1
015 - 15:1

000 -- All motors with .250”
shaft except KM063

108 -- KM063 (.312” shaft)

60mm NEMA 260mm NEMA 260mm NEMA 260mm NEMA 260mm NEMA 23 Spur Gearheads3 Spur Gearheads3 Spur Gearheads3 Spur Gearheads3 Spur Gearheads

60mm NEMA 260mm NEMA 260mm NEMA 260mm NEMA 260mm NEMA 23 Plane3 Plane3 Plane3 Plane3 Planetttttararararary Gearheadsy Gearheadsy Gearheadsy Gearheadsy Gearheads

M -- In Line
T -- Right Angle

Insert to order
Low Backlash Unit

   P 23  - LB    -  M

Gear Ratio
005 - 5:1
010 - 10:1
020 - 20:1
050 - 50:1
100 - 100:1

X -- In Line
Z -- Right Angle

005 -- All motors with .250”
shaft except KM063

039 - In Line KM063
(.312” Shaft)

068 - Right Angle KM063
(.312” Shaft)
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E -- In Line
R -- Right Angle

Insert to order
Low Backlash Unit

   S 34   -    - LB    -     M

For Right Angle Only
S -- Single Output Shaft
D -- Double Output Shaft

Gear Ratio
003 - 3:1 020 - 20:1
005 - 5:1 050 - 50:1
010 - 10:1 100 - 100:1
015 - 15:1

000 -- All M09 Motors
(.375” Shaft)

016 -- All KM09 Motors
(.500” Shaft)

90mm NEMA 390mm NEMA 390mm NEMA 390mm NEMA 390mm NEMA 34 Spur Gearheads4 Spur Gearheads4 Spur Gearheads4 Spur Gearheads4 Spur Gearheads

90mm NEMA 390mm NEMA 390mm NEMA 390mm NEMA 390mm NEMA 34 Plane4 Plane4 Plane4 Plane4 Planetttttararararary Gearheadsy Gearheadsy Gearheadsy Gearheadsy Gearheads

M -- In Line
T -- Right Angle

Insert to order
Low Backlash Unit

   P 34  - LB    -  M

Gear Ratio
005 - 5:1
010 - 10:1
020 - 20:1
050 - 50:1
100 - 100:1

X -- In Line
Z -- Right Angle

006 - In Line M09 Series
(.375” Shaft)

002 - Right Angle M09
Series (.375” Shaft)

005 -- All KM09 motors
(.500” Shaft)
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E -- In Line
R -- Right Angle

Insert to order
Low Backlash Unit

   S 42   -    - LB    -     M

For Right Angle Only
S -- Single Output Shaft
D -- Double Output Shaft

Gear Ratio
003 - 3:1 020 - 20:1
005 - 5:1 050 - 50:1
010 - 10:1 100 - 100:1
015 - 15:1

------- See Table Below------
000 -- All Motors with

0.625” Shaft
016 -- All Motors with

0.375” Shaft

11111111110mm NEMA 40mm NEMA 40mm NEMA 40mm NEMA 40mm NEMA 42 Spur Gearhead2 Spur Gearhead2 Spur Gearhead2 Spur Gearhead2 Spur Gearhead

90mm NEMA 490mm NEMA 490mm NEMA 490mm NEMA 490mm NEMA 42 Plane2 Plane2 Plane2 Plane2 Planetttttararararary Gearheadsy Gearheadsy Gearheadsy Gearheadsy Gearheads

M -- In Line
T -- Right Angle

Insert to order
Low Backlash Unit

   P 42  - LB    -  M

Gear Ratio
005 - 5:1
010 - 10:1
020 - 20:1
050 - 50:1
100 - 100:1

X -- In Line
Z -- Right Angle

------- See Table Below------
001 - In Line Motors with

0.625” Shaft
251 - In Line Motors with

0.375” Shaft
183 - Right Angle Motors

with 0.625” Shaft
186 - Right Angle Motors

with 0.375” Shaft

Type Number Shaft Diameter
M111-FF-206 0.375
M111-FF-401 0.375
M111-FD12 0.375

M111-FD8012 0.375
M112-FD12 No Gearbox Option

M112-FJ8012 0.625
M112-FF-206 0.625
M112-FF-401 0.625
M113-FF-401 0.625

Gearhead OpGearhead OpGearhead OpGearhead OpGearhead Options and Ortions and Ortions and Ortions and Ortions and Ordering Informadering Informadering Informadering Informadering Informationtiontiontiontion
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1.Planetary Output . . .

Unique technology is built into the
gearhead to deliver “The Helical
Advantage” at the load-carrying
output section.

2.Spiral Bevel Gears . . .
Deliver high efficiency and
high torque in a compact,
right angle package.

3.High Speed Input . . .
Helical gearing provides high input speeds
with quiet operation. Input cavity surrounds
the gears for constant lubrication in any orientation.

4.Patented Motor Mounting . . . Design ensures
error-free installation and  the balanced pinion allows higher
input speeds.

5.Compact Design . . . 2 package lengths per frame size, 1 for ratios ≤ 10:1,
1 for > 10:1.  Two lengths provides for a shorter packages for ratios ≤ 10:1.

6. IP65 Sealed Unit . . . Seals and O-Rings provide IP65 protection to prevent leaks and protect against
harsh environments

New P Series Planetary Gearheads are available as In-Line (PM Series) and Right Angle (PT Series)
Models. They provide 30% more torque than their predecessors while operating faster, quieter, and
with more accuracy.

NeNeNeNeNew P Seriew P Seriew P Seriew P Seriew P Series Planes Planes Planes Planes Planetttttararararary Gearheadsy Gearheadsy Gearheadsy Gearheadsy Gearheads

Specifications:
Efficiency: PM Series = 90%  •  PT Series = 92%
Noise: With 3000 RPM input speed, measured at 1 meter - 70dB
Ratios: 5:1, 10:1, 20:1, 50:1, 100:1

Model
No.

Output Torque Rated Input
Torque Rated

Input
Speed

Moment of Inertia
Backlash

Rated(1) Peak(1)(2)
Standard/Low

arcminutesin-lb (Nm) in-lb (Nm) in-lb (Nm) oz-in-sec2 (kg-m2)
Stealth PM Performance Specifications

PM23 300 (34) 600 6(8) Rated Output
Torque +

Applicable
Ratio(3)

5,000 1.5 X 10-3 (1.1 X 10-5) 15/10

PM34 800 (90) 1,600 (180) 4,000 3 X 10-3 (2 X 10-5) 15/10

PM42 1,600 (180) 3,200 (360) 4,000 7 X 10-3 (5 X 10-5) 15/10

Stealth PT Performance Specifications

PT23 35.8 (41) 716 (82) 25 (2.8) 4,000 1.7 x 10-3 (1.2 x 10-5) 10/6

PT34 916 (104) 1,832 (208) 75 (8.5) 4,000 3.3 x 10-3 (2.2 x 10-5) 8/4

PT42 1,792 (203) 3,584 (406) 150 (17.0) 4,000 7.7 x 10-3 (5.5 x 10-5) 8/4

(1) Reduce ratings by 10% for 3:1, 10:1, 30:1, and 100:1 ratios (3) Ex: Rated Input Torque For a PM34 Gearhead with 5:1 Ratio = 90 Nm/5 = 18Nm
(2) Peak torques not to exceed 5% of duty cycle.  (800 in-lb/5 = 160 in-lb.)
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Model
No.

Square
Flange

Bo lt
H o le

Bo lt
Ci rcle

Pilot
Diameter

Outpu t Shaft
Diameter

Outpu t Shaft
Length

Pilot
Th ickness

Flange
Th ickness

Housing
Diameter

Housing
Recess

in (mm) in (mm) in (mm) in (mm) in (mm) in (mm) in (mm) in (mm) in (mm) in (mm)
PM23 2.366 (60) .2177 (5.5) 2.7566 (70) 1.9699 (50) .6300 (16) 0.988 (25) .0988 (2.5) .511 (13) 3.155 (80) .1977 (5.0)
PM34 3.544 (90) .2566 (6.5) 3.9377 (100) 3.1500 (80) .7877 (20) 1.577 (40) .1188 (3.0) .677 (17) 4.577 (116) .2566 (6.5)
PM42 4.533 (115) .3355 (8.5) (5.1188 (130) 4.3311 (110) .9455 (24) 1.977 (50) .1388 (3.5) .799 (20) 5.988 (152) .2955 (7.5)

M od el
N o.

A dapter L en gth
(for R atio ≤ ≤ ≤ ≤ 10:1)

L en gth
(fo r R atio >     10:1)

D ist. From
S haft E n d

K eyw ay
L en gth

K ey
H eight

K eyw ay
W idth

S ho ulder
H eight

S ho ulder
D iam eter

in (m m ) in (m m ) in) (m m ) in (m m ) in (m m ) in (m m ) in (m m ) in (m m ) in (m m )
)P M 23 1.299 (3 3) 1.69 (43 .0) 2.874 (73 .0) .118 (3) 0.630 (3) 0.709 (18 .0) .20 (5) .04 (1 .0) 0.87 (2 2)
P M 34 1.399 (3 6) 2.224 (56 .5) 3.780 (96 .0) 1.97 (5) 1.102 (5) 0.886 (22 .5) .24 (6) .04 (1 .0) 1.38 (3 5)
P M 42 1.693 (4 3) 2.670 (67 .8) 4.551 (115 .6) .276 (7) 1.260 (7) 1.063 (27 .0) .32 (8) .06 (1 .5) 1.38 (3 5)

M od el
N o.

S quare
Flange

B o lt
H  o le

B o lt
C ircle

P ilot
D iam eter

O utpu t S haft
D iam eter

O utpu t S haft
L en gth

P ilot
Th ickness

Flange
Th ickness

R ecess
L en gth

H o usin g
R ecess

in (m m ) in (m m ) in (m m ) in (m m ) in (m m ) in (m m ) in (m m ) in (m m ) in (m m ) in (m m )
P T 23 2.36 (60) .217 (5.5) 2.756 (70) 1.969 (50) .630 (16) 1.460 (37) .276 (7) .310 (8) 1.417 (36) .197 (5.0)
P T 34 3.54 (90) .256 (6.5) 3.937 (100) 3.150 (80) .866 (22) 1.890 (48) .394 (10) .394 (10) 1.969 (50) .256 (6.5)
P T 42 4.53 (115) .335 (8.5) 5.118 (130) 4.331 (110) 1.260) (32) 2.560 (65) .472 (12) .470 (12) 2.480 (63) .295 (8.0)

M o d el
N o .

D ist. to O u tp u t
C en te rlin e

H ou sing
Le ng th

H ou sing
W id th

D ist. to Inp u t
C en te rlin e

T ap er
D ist.

D ist. Fro m
S h aft E nd

K e yw ay
Le ng th

K e yw ay
H eig h t

K e yw ay
W id th

S h ou ld er
H eig h t

S h ou ld er
D iam e ter

in (m m ) in (m m ) in (m m ) in (m m ) in (m m ) in (m m ) in (m m ) in (m m ) in (m m ) in (m m ) in (m m )

)P T 23 2.598 (66.0) 3.78 (96) 2.87 (73) 1.693 (43.0) .591 (1 5) .079 (2) .984 (25) (709 (18.0) (.197 (5) .059 (1.5) .866 (22)

P T 34 4.055 (103.0) 5.827 (1 48) 4 .05 (1 03) 2.283 (58.0) .984 (25) .118 (3) 1.260 (32) .965 (24.5) .236 (6) .059 (1.5) 1.350 (35)

P T 42 4.820 (122.5) 7.090 (1 80) 5 .08 (1 29) 2.810 (71.5) 1.260 (32) .197 (5) 1.575 (40) 1.378 (35.0) (.390 (1 0) .080 (2.0) 1.77 (45)

A B C D E F G H I J

AD L1 L2 M N O P Q R

A B C D E F G H I J

K L M N O P Q R S T U

* AD = Adapter Length:   PT23 - 25.4 (1.00); PT34 - 25.4 (1.00); PT42 - 38.1 (1.50)

4 Holes EQ. SP.
on Ø        B.C.
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1.Low Backlash . . .

20 arcminutes standard (SE models)
30 arcminutes standard (SR models)

2.Quick, Easy Mounting . . .
Special Clamp-On Pinion for easy motor mounting

3.High Efficiency . . .
Precision spur gears raise efficiency above 92%

4.Mounts in any Orientation . . . Because they are
grease-filled, the gearhead can be used in any orientation
without messy oil leaks.

5.Long Life . . . Single piece construction gears and high strength
aluminum alloy housing ensure long, reliable life.

S Series NEMA spur gearheads are available as In-Line (SE series) and Right Angle (SR Series) models.
They are designed to mount directly to the face of the motor. NEMA Gearheads are ideal for applications
requiring smooth operation and low starting torque.

S SerieS SerieS SerieS SerieS Series NEMA Spur Gearheadss NEMA Spur Gearheadss NEMA Spur Gearheadss NEMA Spur Gearheadss NEMA Spur Gearheads

Specifications:

Efficiency: SE and SR Series = 92%
Ratios:        3:1, 5:1, 10:1, 15:1, 20:1, 50:1, 100:1

(1) Peak torques not to exceed 5% of duty cycle.
(2) Ex: Rated Input Torque for an SE34 Gearhead with 5:1 Ratio = 28 Nm/5 = 5.6 Nm

Model
No.

Output Torque Rated Input
Torque Rated

Input
Speed

Moment of Inertia
Backlash

Rated Peak(1)
Standard/Low

arcminutesin-lb (Nm) in-lb (Nm) in-lb (Nm) oz-in-sec2 (kg-m2)
NEMA SE Performance Specifications

SE23 50 (6) 100 (11) Rated Output
Torque +

Applicable
Ratio(2)

4,000 7 X 10-5 (5 X 10-7) 20/10

SE34 250 (28) 500 (56) 4,000 5 X 10-4 (4 X 10-6) 20/10

SE42 500 (56) 1,000 (112) 4,000 4 X 10-3 (3 X 10-5) 20/10

NEMA SR Performance Specifications

SR23 50 (6) 100 (11) Rated Output
Torque +

Applicable
Ratio(2)

4,000 8 x 10-5 (6 x 10-7) 30/15

SR34 250 (28) 500 (56) 4,000 6 x 10-4 (4 x 10-6) 30/15

SR42 500 (56) 1,000 (112) 4,000 5 x 10-3 (3 x 10-5) 30/15
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Model
No.

Square
 Flange

Bo lt
H o le

Bo lt
Ci rcle

Pilot
Diameter

Outpu t Shaft
Diameter

Outpu t Shaft
Len gth

Pilot
Th ickness

Flange
Th ickness

Ho usin g
Diameter

in (mm) in (mm) in (mm) in (mm) in (mm) in (mm) in (mm) in (mm) in (mm)
SE23 2.777 (58) .1955 (5.0) 2.6255 (66.7) 1.5000 (38.1) .3755 (9.5) 1.000 (25.4) .0622 (1.6) .199 (5) 3.000 (76)
SE34 3.255 (83) .2188 (5.5) 3.8755 (98.4) 2.8755 (73.0) .5000 (12.7) 1.255 (31.8) .0655 (1.7) .388 (10) 4.388 (111)
SE42 4.200 (107) .2811 (7.1) 4.9500 (125.7) 2.1877 (55.5) .6255 (15.9) 1.500 (38.1) .0933 (2.4) .500 (13) 5.633 (143)

Model
No.

Inpu t Pilot
Diameter

Inpu t Pilot
Depth

Ho usin g
 Length

Keyway
Length

Keyway
Depth

Keyway
Width

in (mm) in (mm) in (mm) in (mm) in (mm) in (mm)
SE23 1.5011 (38.1) .1255 (3.2) 2.300 (56) 0.75 fl att (19) .015 fl att (0.4) --- --
SE34 2.8766 (73.1) .2000 (5.1) 2.999 (76) 1.066 (27) .0722 (1.8) .1255 (3.2)
SE42 2.1888 (55.6) .1877 (4.7) 3.733 (95) 1.133 (29) .1088 (2.7) .1888 (4.8)

Model
No.

Square
Flange

Bo lt
H o le

Bo lt
Ci rcle

Outpu t Pil ot
Diameter

Outpu t Shaft
Diameter

Outpu t Shaft
Len gth

Outpu t Pil ot
Th ickness

Flange
Th ickness

Inpu t Pil ot
Diameter

in (mm) in (mm) in (mm) in (mm) in (mm) in (mm) in (mm) in (mm) in (mm)
SR23 2.277 (58) .1955 (5.0) 2.6255 (66.7) 1.5000 (38.1) .3755 (.95) 1.000 (25.4) .0622 (1.6) .222 (6) 1.5011 (38.1)
SR34 3.255 (83) .2188 (5.5) 3.8755 (98.4) 2.8755 (73.0) .5000 (12.7) 1.255 (31.8) .0655 (1.7) .388 (10) 2.8755 (73.1)
SR42 4.255 (108) .2811 (7.1) 4.9500 (125.7) 2.1877 (55.5) .6255 (15.9) 1.500 (38.1) .0933 (2.4) .500 (13) 2.1888 (55.6)

Model
No.

Input Pi lot
Depth

Dist.  to Output
Centerline

Housi ng
Length

Housi ng
Width

DIst.  to Input
Centerline

Key way
Length

Key way
Width

Key way
Depth

in (mm) in (mm) in (mm) in (mm) in (mm) in (mm) in (mm) in (mm)
SR23 .0800 (2.0) 3.099 (78) 4.222 (107) 2.499 (63) 1.366 (35) 0.75 fl att (19) --- -- .015 fl att (0.4)
SR344 .200 (5.1) 4.333 (110) 5.966 (151) 3.633 (92) 2.000 (51) 1.133 (29) .1255 (3.2) .0722 (1.8)
SR422 .187 (4.7) 5.388 (137) 7.500 (191) 4.755 (121) 2.633 (67) 1.133 (29) .1888 (4.8) .1088 (2.7)


